Keywords: audioevocal communication budgerigar call canary song temporal fine structure zebra finch Peter Marler's fascination with richness of birdsong included the notion that birds attended to some acoustic features of birdsong, likely in the time domain, which were inaccessible to human listeners. While a considerable amount is known about hearing and vocal communication in birds, how exactly birds perceive their auditory world still remains somewhat of a mystery. For sure, field and laboratory studies suggest that birds hear the spectral, gross temporal features (i.e. envelope) and perhaps syntax of birdsong much like we do. However, there is also ample anecdotal evidence that birds are consistently more sensitive than humans to at least some aspects of their song. Here we review several psychophysical studies supporting Marler's intuitions that birds have both an exquisite sensitivity to temporal fine structure and may be able to focus their auditory attention on critical acoustic details of their vocalizations. Zebra finches, Taeniopygia guttata, particularly, seem to be extremely sensitive to temporal fine structure in both synthetic stimuli and natural vocalizations. This finding, together with recent research highlighting the complexity of zebra finch vocalizations across contexts, raises interesting questions about what information zebra finches may be communicating in temporal fine structure. Together these findings show there is an acoustic richness in bird vocalizations that is available to birds but likely out of reach for human listeners. Depending on the universality of these findings, it raises questions about how we approach the study of birdsong and whether potentially significant information is routinely being encoded in the temporal fine structure of avian vocal signals.
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Birdsong has served as an extremely productive behavioural and neurobiological model of vertebrate learning in general and as a model of human speech development and acoustic communication specifically. But compared to humans, it is fair to say we know considerably more about vocal production in birds and much less about perception of species-specific vocal signals. Furthermore, while there are many parallels in the learning and production of vocalizations between these two communication systems, there are surprisingly few demonstrations that these parallels extend to the perceptual systems of humans and birds. This raises a simple question: does birdsong sound to birds like it does to humans? What we do know about basic hearing in birds comes mostly from psychophysical studies using simple sounds such as tones and noises. From such studies, we know that birds hear best between about 1 and 5 kHz and show discrimination thresholds for changes in frequency, intensity and temporal envelope generally approaching the values typically reported for humans (reviewed in Fay, 1988; Dooling, Lohr, & Dent, 2000) , although species differences in salience sometimes emerge when birds are tested with species-specific vocalizations (Dooling, Brown, Klump, & Okanoya, 1992) .
Students of ornithology often describe birdsong in terms of its pitch, tempo, complexity, structural organization and stereotypy. Indeed acoustic correlates of these common perceptual dimensions are how we make judgements about whether a song has been learned or altered in some significant way. While we can describe speech in these terms, we usually do not. Instead, when listening to speech, we typically focus on well-learned acoustic patterns, reflexively attending to critical acoustic features necessary for communication. This combination of well-learned acoustic patterns and sharp attentional focus is part of what leads to the notion that speech perception is special for humans. It is possible that these advantages are available to birds. Anecdotal field observations over the years, coupled with well-known differences between birds and mammals in the anatomy and physiology of the peripheral and central auditory systems, has led to speculations that birds must have extremely fine temporal processing abilities (Carr & Friedman, 1999; Greenewalt, 1968; Konishi, 1969; Pumphrey, 1961; Schwartzkopff, 1968) .
